The algorithm proposed in [6] is analyzed with the aid of model problem analysis. The explicit expression for the convergence factor and the exact values of the contraction number are obtained.
INTRODUCTION
In [6] Verfiirth presented a multigrid algorithm with mesh ratio 2 in which no intermediate grids were used explicitly and estimated the contraction number by Braess's technique [2] . In [3] we studied the behavior of Braess's algorithm with the aid of model problem analysis and showed that this algorithm has better contradiction numbers (spectral norm and energy norm) than those of the MGR-CH [V] algorithm presented in [S] . In this paper Verfiirth's algorithm is analyzed by the method of model problem analysis, and the exact convergence factor and the contraction number are obtained. The results are useful for understanding the behavior of Verfiirth's algorithm and for appraising the sharpness of the estimation of the contraction number in [6] .
In this paper we follow closely the notation presented in [5] .
2.

ITERATION MATRIX
Let vkl (k,Z=l,..., N -1) denote the discrete eigenfunctions of the model operator -A,, (with the Dirichlet boundary conditions): 
where k = N -Jc and Z = N -1. E,, is 4dimensional when k, 1 z N/2, and ES,,,, , (I+ N/2) and E l-dimensional.
Applying a relaxation operator, restriction operator, interpolation operator, etc., we can rewrite Verfiirth's algorithm in [6] and get the iteration matrix of the algorithm (with v = 0):
Obviously, the iteration matrix with v > 0 is as follows: / = ( R;;R;;) "'2+1R;, [Z,,-Z~,,(A2") 
Now we can first derive the E,,-representation of each operator in (5) by using the method of undetermined coefficients. Then applying the special form of the iteration matrix M$, [v] in (5) Proof Use polar coordinates, and let a = rcos 0 and b = T sine. From (10) we can determine the range GM of (r, 19) (cf. Figure 1) . Through careful Let t = sin221?; then we have Consider the partial derivative JT"'/dt, and in case 0 < r < l/e, use t f 1, while in case l/a < T < 1, use t Q [(l-r2)/r212 [cf. (12)]. Then we can deduce that for r fixed, T(')( r, 0) achieves its maximum at 0 = 0:
.
Since T(')( r, 0) achieves its maximum when r = z, we have max (r,e)EGy F+,e) = P(4E,0] = h.
But from (11) and (9) 
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